Aspartic acid-66 is the only essential negatively charged residue in the putative hydrophilic loop region of the metal-tetracycline/H+ antiporter encoded by transposon Tn10 of Escherichia coli.
Of the 16 acidic amino acid residues located in the hydrophilic region of the metal-tetracycline/H+ antiporter of transposon Tn10, five glutamic acids and three aspartic acids are conserved among the tetracycline/H+ antiporters of Gram-negative bacteria. When these conserved acidic residues were each replaced by a neutral polar residue, glutamine or asparagine, only the Asp66 substitution mutants completely lost their transport activity. The substitution of Glu274, Asp120, Glu181, or Asp38 caused significant reduction of the transport activity, whereas the substitution of the other three residues had no detectable effect on the activity. These findings led to the conclusion that only Asp66 is essential for the transport function.